Introduction
Single-incision laparoscopic surgery has gained increased attention owing to its potential to improve the benefits of laparoscopic surgery, such as decreased postoperative pain, a more rapid return to normal activity, and an improved cosmetic outcome 1 5 . Since the first report describing single-incision laparoscopic cholecystectomy (SILC) in 1997 6 , many new techniques and types of instrumentation have been reported. Despite these improvements, SILC remains technically challenging for most surgeons 7 15 . We began performing reduced-port surgery for cholecystectomy in January 2010 and gradually consolidated the ports to a single umbilical incision. However,
we recognized a limited range of motion for the forceps and the frequent conflict between the forceps and the laparoscope, which both increase the technical difficulty of SILC and potentially compromise patient safety. Therefore, in August 2011, to address these concerns, we began performing SILC with an additional needle grasper held in the surgeon's left hand (SILCAN). To date, we have performed SILCAN for 29 patients with benign gallbladder diseases. In this study, we describe our technique, retrospectively compared patient outcomes between our technique and conventional laparoscopic procedures, and examined the safety and feasibility of SILCAN as an alternative to SILC.
Materials and Methods

Patients
We Informed consent was obtained from all study participants.
Surgical Methods
For postoperative analgesia an epidural catheter was inserted in all patients. Following induction of general anesthesia, the patients were placed in a split-leg position. The operating surgeon stood between the patient's legs, and the assistant surgeon and scope operator were located on the patient's left. The monitor was placed above the patient's head (Fig. 1) . A 2-cm vertical incision for 3 trocar insertions was made through the center of Calot's triangle, which was then dissected in the standard fashion using standard straight laparoscopic instruments in the surgeon's right hand via an umbilical trocar.
After the creation of the appropriate critical view (Fig.   3B ), the cystic duct and cystic artery were clipped with a 5-mm clip applier (EndoClip, Covidien Ltd., Dublin, Ire- 
Results
Patient characteristics and intraoperative! postoperative outcomes were similar between the groups ( Table 1, 
2).
Blood loss was minimal and was thus immeasurable in all the patients, with the exception of 1 patient in the CLC group whose operative blood loss was estimated to be 50 g ( Table 2 ). None of the patients in either group re- Data are expressed as means±standard deviation (range) or number of patients (percentages). *Patients were divided into groups based on whether blood loss was minimal and immeasurable or was measurable. **All patients who needed analgesics for wound pain received analgesics within 2 days after operation. *** Patients who did not use analgesics were excluded. SILCAN, single-incision laparoscopic cholecystectomy with an additional needle grasper held in the surgeon's left hand; CLC, conventional 4-port laparoscopic cholecystectomy minimal wound in the right subcostal region. No infections were noted, and no conspicuous umbilical scarring was observed in the SILCAN group (Fig. 4A C) .
Discussion
With our technique of SILC, which we call SILCAN, an and to obtain the desirable triangular configuration of instruments similar to that in CLC; and 3) placement of 3 ports at the umbilicus and a needle grasper at an optimal position also has effects as those mentioned in 2).
A popular method of SILC utilizes placement of a percutaneous stay suture on the gallbladder to provide cephalad retraction 8 10 . Cosmesis is excellent with this technique, but retraction is limited and inferior to that obtained with instruments. Another method of SILC utilizes an additional port or needle instrument 11 15 . In most reports of this method, the port or needle instrument has been operated by an assistant surgeon to retract the gallbladder cephalad 11, 12 ; and in some reports, it has been utilized with the surgeon's right hand at the epigas- In 1 of our patients bile duct stenosis developed due to inadvertent clipping of the bile duct. We did not suspect intraoperative bile duct injury in this patient because intraoperative bleeding from the cystic artery was easily controlled with a clip, after which the critical view of safety was obtained as usual. Therefore, we did not perform intraoperative cholangiography or place additional ports to confirm the absence of bile duct injuries. We do not believe that this complication was directly attributable to our technique. Severe inflammation, as seen in this patient, may cause this complication, even when conventional 4-port cholecystectomy is performed.
The clutch clamp we used does have several drawbacks. It is a disposable instrument that is more expensive and less easy to recycle than other reusable graspers.
This instrument may also be more difficult to manipulate than some small-caliber graspers. Finally, the clutch clamp is slightly thicker than other commercially available 2.1-mm diameter reusable graspers.
In conclusion, our SILCAN technique reduces the conflict between the forceps and laparoscope and reduces crowding of the surgeon's hands. These benefits lessen some of the technical challenges associated with SILC, without increased risk of pain or scarring, and maintain qualities similar to those of CLC. We believe that future advances will provide surgeons with improved instrumentation, which will make our method safer, technically less difficult, and more cosmetically beneficial.
